Detection of thyroid-stimulating antibody using Chinese hamster ovary cells transfected with cloned human thyrotropin receptor.
A clone of Chinese hamster ovary (CHO) cells transfected with the cloned human TSH receptor (CHO-R) was used to optimize an assay for thyroid-stimulating antibody (TSAb), measuring adenylate cyclase stimulation by purified immunoglobulin G from patients with Graves' disease. Optimal sensitivity to bovine TSH (1 mU/L) and TSAb was obtained using hypotonic buffer and measuring extracellular cAMP. In time-response experiments, TSAb stimulation was maximal after 2 h of incubation in hypotonic buffer. Under these conditions, a significant stimulation by Graves' immunoglobulin G was obtained with 33 of 35 (94%) samples from patients with untreated Graves' disease and with 21 of 23 (91%) from patients who relapsed after a course of antithyroid drugs. On the other hand, TSAb was detected in only 12 of 20 (60%) patients who were euthyroid during methimazole treatment and in 4 of 11 (36%) who were euthyroid after a course of antithyroid drugs. All samples from Graves' patients were also tested for TSAb activity on FRTL-5 cells. The results of cAMP stimulation in FRTL-5 and CHO-R showed a fairly good correlation (r = 0.60; P < 0.0001). In particular, of the 58 patients with active Graves' disease (35 with untreated hyperthyroidism and 23 relapsed after methimazole), 43 (74%) were positive in both assays, 3 (5%) were negative in both, 11 (19%) were negative in FRTL-5 and positive in CHO-R, and 1 (1.7%) was negative in CHO-R and positive in FRTL-5. In conclusion, CHO cells transfected with the cloned human TSH receptor are suitable for the clinical assay of TSAb. The sensitivity of this assay is higher than that obtained using FRTL-5 cells, having the additional advantages of expressing the human TSH receptor and requiring less cumbersome procedures for cell culture.